A Gram-reaction-negative, proteorhodopsin-containing, yellow-pigmented, rod-shaped, non-gliding and strictly aerobic bacterium, designated strain YIK12 T , was isolated from tidal flat sediment of Yeongheung Island at the coast of the West Sea of Korea. Cells produced non-diffusible carotenoid pigments, but not flexirubin-type pigment. Phylogenetic analyses based on 16S rRNA gene sequences indicated that the isolate was affiliated to the family Flavobacteriaceae and showed highest similarity to Sediminibacter furfurosus MAOS-86 T (93.3 %). Growth was observed at 24-44 6C (optimum 30 6C), at pH 6.5-8.0 (optimum 7.0) and in the presence of 1.5-7.0 % sea salts (optimum 2 %). The DNA G+C content was 40.4 mol% and the predominant cellular fatty acids were iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 17 : 0 3-OH, iso-C 16 : 0 3-OH, anteiso-C 15 : 0 and iso-C 15 : 0 3-OH. The major respiratory quinone was MK-6. On the basis of data from the present polyphasic taxonomic study, strain YIK12
T
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T is considered to represent a novel species of a new genus in the family Flavobacteriaceae, for which the name Hoppeia youngheungensis gen. nov., sp. nov. is proposed. The type strain of H. youngheungensis is YIK12 T (5KCCM 43023 T 5JCM 19488 T ). Emended descriptions of the genus Sediminibacter and Sediminibacter furfurosus are given.
The family Flavobacteriaceae, one of the major phylogenetic lineages within the phylum Bacteroidetes (formerly the Cytophaga-Flavobacterium-Bacteroides group) (Garrity & Holt, 2001) , was established by Jooste (1985) , and subsequently the name of the family was validly published by Reichenbach (1992) and the description emended by Bernardet et al. (1996 Bernardet et al. ( , 2002 . This family consists, at the time of writing, of 111 genera with validly published names (http:// www.bacterio.net) and members are widely distributed in global ecosystems such as soil, sediment, freshwater and seawater (O'Sullivan et al., 2002; Kirchman, 2002) . In this study, we report the polyphasic characterization of bacterial strain YIK12 T , which was isolated from tidal flat sediment. Based on the present study, strain YIK12
T is considered to represent a novel species of a new genus in the family Flavobacteriaceae.
Strain YIK12
T was isolated from tidal flat sediment of Yeongheung Island at the coast of the West Sea, Korea (37 u 169 N 126 u 269 E). One gram of tidal flat sediment was homogenized, diluted with sterile seawater and spread on marine agar 2216 medium (MA; Difco). Inoculated plates were incubated at 25 u C for 3 days and individual colonies were isolated from MA on the basis of morphological differences. After primary isolation, the isolate was routinely cultured on MA or synthetic ZoBell marine broth 2216e (ZB; 5 g peptone, 1 g yeast extract and 0.01 g FePO 4 per litre of 20 % distilled water and 80 % aged seawater) at 30 u C and preserved with 20 % (v/v) glycerol at 280 u C.
Sediminibacter furfurosus MAOS-86
T was used as a reference strain and evaluated under identical experimental conditions. Unless otherwise stated, phenotypic characterization of strain YIK12
T was conducted according to previously described methods (Kwon et al., 2005 (Kwon et al., , 2014 Yang et al., 2006) . Cell morphology and motility were examined after growth on MA at 30 u C for 2 days using transmission electron (JEM1010; JEOL) and phase-contrast microscopy (Zeiss Axioplan), respectively. Gliding motility was determined according to the method described by Bowman (2000) . The presence of flexirubin-type and carotenoid pigments was determined by flooding the cell mass taken from agar plates with 20 % (w/v) KOH and measuring the absorbance spectrum of an ethanol and alkaline ethanol extract of lysed cells, respectively (Weeks, 1981) . The growth temperature was tested in ZB at 12 different temperatures with intervals of about 5 u C from 8 to 60 u C in a temperature gradient incubator (TVS126MA; Advantec) for 3 days. Because the presence of NaCl alone in the medium did not support growth of strain YIK12 T , the requirement for three additional common seawater inorganic components (CaCl 2 , KCl and MgCl 2 ) was tested. CaCl 2 . 2H 2 O, KCl and MgCl 2 . 6H 2 O were added at concentrations of 0.2 % (w/v), 0.05 % (w/v) and 0.6 % (w/v), respectively, to a modified ZB containing 5 g peptone, 1 g yeast extract, 25 g NaCl and 0.01 g FePO 4 per litre of distilled water (ZoBell, 1946) . Instead of NaCl, a commercial sea salts preparation (Sigma) was used to test the salt tolerance range of the isolate (Seo et al., 2009) . Growth rates were determined at pH 4.0-9.5 in ZB which was adjusted using 10 mM MES (pH 4-6), HEPES (pH 6-8) or AMPSO (pH 8-9.5). Catalase and oxidase activities were determined using ID-ASE solution and oxidase reagent (bioMérieux) according to the manufacturer's instructions. The degradation of casein, starch, agar and CM-cellulose was tested according to Smibert & Krieg (1994) . The biochemical properties of the isolate were investigated by using API 20E, API 20NE and API ZYM strips (bioMérieux) and Microlog GN2 plates (Biolog) with a cell suspension prepared in a 2.0 % sea salts solution. To examine anaerobic growth, cells were inoculated in ZB in a serum vial capped with an aluminium seal and cultivated at 30 u C for 7 days. The isolate was found to contain proteorhodopsin, the gene sequence of which was confirmed using one primer set (PR-Flavo-F and -R) reported by Yoshizawa et al. (2012) .
Cells of strain YIK12
T were Gram-reaction-negative, rodshaped (Fig. S1 , available in the online Supplementary Material) and non-motile as well as non-gliding. Growth was not observed under strictly anaerobic conditions. Growth occurred at 24-44 uC (optimum 30 uC) and at pH 6.5-8.0 (optimum 7.0). Sea salts at 1.5-7.0 % (w/v, optimum 2.0 %) were required for growth, equivalent to about 1.2-5.6 % NaCl and 1.6 % NaCl for optimal growth, respectively. The presence of NaCl alone in the medium did not support growth and the requirement of other seawater components such as CaCl 2 was necessary for growth. Further morphological, physiological and biochemical characteristics of the isolate are given in the descriptions of the genus and species, and in Table 1 in comparison with those of eight reference taxa.
Extraction of genomic DNA was performed by using an Exgene DNA extraction kit (gene All), and the 16S rRNA gene was amplified by direct PCR and sequenced using an ABI 3100 automatic DNA sequencer according to the manufacturer's instructions. To ascertain the phylogenetic position of strain YIK12 T , the 16S rRNA gene sequence was compared with those obtained from EzTaxon (http:// eztaxon-e.ezbiocloud.net/) . A total of 1188 unambiguously aligned sequences were compared and phylogenetic trees were reconstructed using the neighbourjoining (Felsenstein, 1981) , maximum-likelihood (Fitch, 1971) and maximum-parsimony (Saitou & Nei, 1987) algorithms. The resulting tree topologies were evaluated using bootstrap analyses (Felsenstein, 1985) based on 1000 resamplings. Phylogenetic analysis of 16S rRNA gene sequences from organisms with validly published names revealed that strain YIK12
T shared the phyletic line grouping the type species of the genera Sediminibacter, Antarcticimonas, Subsaximicrobium, Gelidibacter and Subsaxibacter (Fig. 1) T (91.6 %), Bizionia hallyeonensis T-y7 T (91.5 %) and Snuella lapsa JC2132 T (91.4 %). No members of any other taxon showed more than 91.4 % 16S rRNA gene sequence similarity to the new isolate. The highest sequence similarity (93.3 %) is lower than the 95 % 'lower cut-offwindow' for members of different genera (Tindall et al., 2010) and, together with distant relationships between strain YIK12
T and other genera, this suggests that the strain represents a novel species of a new genus in the family Flavobacteriaceae.
Cellular fatty acid profiles were determined by using the MIDI/Hewlett Packard Microbial Identification System (MIS; Sasser, 1990) according to the manufacturer's instruction with cells grown on MA for 3 days at 30 u C. The MIDI aerobe Chemstation version 4.02 program was used. The dominant fatty acids were iso-C 15 : 0 (17.3 %), iso-C 15 : 1 G (13.1 %), iso-C 17 : 0 3-OH (12.2 %), iso-C 16 : 0 3-OH (8.4 %), anteiso-C 15 : 0 (5.4 %) and iso-C 15 : 0 3-OH (5.3 %) ( Table 2 ). The fatty acid profile of strain YIK12 T is compared with those of closely related genera of the family Flavobacteriaceae in Table 2 . The isoprenoid quinone of the isolate was detected by HPLC according to Collins (1985) and the major respiratory quinone of strain YIK12
T was MK-6, in line with all other members of the family Flavobacteriaceae (Bernardet & Nakagawa, 2006; Yi & Chun, 2012) . The DNA G+C content was analysed by using an HPLC system equipped with a Symmetry reversed-phase C 18 column (Stackebrandt & Liesack, 1993) . The DNA G+C content of strain YIK12
T was 40.4 mol%.
The results of the phylogenetic analysis based on 16S rRNA gene sequences showed that strain YIK12 T represents a distinct phyletic line that reflects novel genus status (Fig.  1) DNot grown in the presence of NaCl alone. dData different from previous report (Khan et al. 2007) . Hoppeia youngheungensis gen. nov., sp. nov.
recognized genera (Tables 1 and 2 ). On the basis of data from the present polyphasic taxonomic study, strain YIK12 T is considered to represent a novel species of a new genus in the family Flavobacteriaceae, for which the name Hoppeia youngheungensis gen. nov., sp. nov. is proposed.
Hoppeia youngheungensis YIK12 T (KF576216)

Sediminibacter furfurosus MAOS-86 T (AB255369)
Antarcticimonas flava IMCC 3175 T (EF554365)
Subsaximicrobium wynnwilliamsii G7 T (AY693997)
Gelidibacter algens ACAM 536 T (U62914)
Subsaxibacter broadyi P7 T (AY693999)
Meridianimaribacter flavus NH57N T (FJ360684)
Snuella lapsa JC2132 T (HM475133)
Yeosuana aromativorans GW1-1 T (AY682382)
Aestuariibaculum suncheonense SC17 T (JF751043)
Tamlana crocina HST1-43 T (AM286230)
Aquibacter zeaxanthinifaciens CC-AMZ-304 T (JX235670)
Gaetbulibacter saemankumensis SMK-12 T (AY883937)
Mariniflexile gromovii KMM 6038 T (DQ312294)
Siansivirga zeaxanthinifaciens CC-SAMT-1 T (HM179539)
Bizionia paragorgiae KMM 6029 T (AY651070)
Geojedonia litorea YCS-16 T (JX994295)
Formosa algae KMM 3553 T (AY228461)
Mesoflavibacter zeaxanthinifaciens TD-ZX30 T (AB265181)
Olleya marilimosa CAM030 T (AY586527)
Algibacter lectus KMM 3902 T (AY187689)
Flaviramulus basaltis H35 T (DQ361033) 'Sabulilitoribacter multivorans' M-M16 (KC618395)
Postechiella marina M091 T (HQ336487)
Winogradskyella thalassocola KMM 3907 T (AY521223)
Lacinutrix copepodicola DJ3 T (AY694001)
Psychroserpens burtonensis ACAM 188 T (U62913)
Aureitalea marina S1-66 T (AB602429)
Ulvibacter litoralis KMM 3912 T (AY243096)
Jejudonia soesokkakensis SSK1-1 T (KC792554)
Gilvibacter sediminis Mok-1-36 T (AB255368)
Flavivirga jejuensis JC2682 T (HM475139)
Hwangdonia seohaensis HD-3 T (JX546142)
Hyunsoonleella jejuensis CNU004 T (EF217419)
Jejuia pallidilutea EM39 T (EU443204)
Corallibacter vietnamensis KMM 6217 T (HQ257254)
Pseudofulvibacter geojedonensis YCS-9 T (JN885200)
Fulvibacter tottoriensis MTT-39 T (AB294107)
Microscilla marina ATCC 23134 T (AAWS01000102) The description is as given by Khan et al. (2007) with the following emendations. Oxidase activity is negative. The predominant cellular fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 16 : 0 3-OH and iso-C 17 : 0 3-OH.
Emended description of Sediminibacter furfurosus Khan et al. 2007 The description is as given by Khan et al. (2007) with the following emendations. Positive for aesculin and gelatin hydrolysis, and acetoin production, but negative for nitrate reduction, indole and H 2 S production, urease, tryptophan deaminase, arginine dihydrolase, lysine decarboxylase and ornithine decarboxylase, and acid production from glucose and b-galactosidase in API20E and 20NE kits. In the API ZYM kit, alkaline phosphatase, acid phosphatase and naphthol-AS-BI-phosphohydrolase are positive, and leucine arylamidase, valine arylamidase and N-acetyl-bglucosaminidase are weakly positive. Esterase (C4), esterase lipase (C8), lipase (C14), cystine arylamidase, trypsin, achymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-mannosidase and a-fucosidase are negative.
Description of Hoppeia gen. nov.
Hoppeia (Hop.pe9i.a. N.L. fem. n. Hoppeia of Hoppe, after the German microbiologist Hans-Georg Hoppe, for his contribution to the study of marine microbiology). 
